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^ (54) Title: HARDENER FOR EPOXY RESIN AND EPOXY RESIN COMPOSITION 

^ (54) mm<D^VS^: X7K^i/1»JJgfflffi^b»J&tfX7K+e/«JJSffljS!K3 

(57) Abstract: An amine hardener for epoxy resins which comprises an amine adduct (A) and a low-molecular amine compound 
(B) as major components, wherein the molecular weight distribution of the amine adduct (A), which is defined by the ratio of the 
weight-average molecular weight to the number-average molecular weight, is 3 or lower and the low-molecular amine compound 
^f) (B) is contained in an amount of 0.001 to 1 part by mass per 100 parts by mass of the amine adduct (A). 
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v?3^^/VT5:^. i^IT'ntVVT^:^. v?y^^^7VT5:^. v^^^^/VT^^-. v^^=3r->/VT 
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2-(o-hy/v) — r^^vy^. ^h7y^w^-«— f^^vy^. 1, 1, s-hyy 
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v^Tiflfv-^n(5, 4, 0) -T»^T'-fe>^-7, 1, 5->^Tiflf v^^i:! (4, 3, 0)-y^>' 
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2-:3^^/i— 4-p<^/W5^yy^^ 2-^^i^/W5:^^/y^^^ 2-:73i 
^/w^^vy:/. 2- (o-hy/v) — r^^vy^/, 7"h7^^i/^-t^'^--r^yy^y v. 
1, 1, 3?hy7<^7v?i, 4-7^h9^^w:/?if;^?^5:^vy>-, i, s, 3?hy^^7v?i, 4 
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T^^/w^y^/y^. 1, 3. 3?hy^^/v?i, 4-7^h9^^i/^^?fc';^?4?^^/W5^yy 

1, 2?:7cn^i/>^?if;?!;?^5:^vy^, i, 3?:73:^i/>'?fc-';^?^5:^vy:/, i, 4?:7ai 
^ix^/?tf>^i?^5:^vy>-, 1, 4?:7aic::^i/>'?tf;^?4?^^/W5:^vy^#co^5:^'y'y>' 

^^^^-^^ -ry^3^^^. t°=iy^^#(DT5:y;^;/vjKV^M;N, N-v?^^/Vi5'"'y 
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rv^it^m (B) i!b-cffl V ^■r^>«t??fev ^o 

T'efe«9. J;«9^^b<f*l80ppmJ^T-efe'9. J;<9if ^b<{*171ppmJ^T'efc«9. J;^ 
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^iymmt(DR}t^^!^m. y^y-/^mm^^m-^i^<. ^'Chm(D^M^tm^m(D 
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0~ 1 680cTn~^(D^^m^^Mi^ir^"^-^m (x) 680~ 1 725cm"'(D5!P^^ 
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s(y)o5-^. m^mmt^h(Dtvx. \f=^u^yy^-^^mif^^t^^^x^^. 

[0020] ioDTj^wT*^^. If ^W5/h*^'a-^Wi-St><50(i, -^yiyT^^—Ut^m (H) ^^Stt^K 
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mmmi^4yiyT:^-K mm^i^^yiyr^^-K ^mmi^-fy^-r^^-K i&^^h 

y^y^>-T^^-h. yt<V4yiyr:^--h^miif^^ti>^^^^^o llfl*^v?'i'yv/T^--h<z) 
^ii^LTfi. ^^w^i^-ryixT^— y°i3tv^>i^-ryixT^— y^i^^v^-ry-iy 

T^— ^=ari^^^V^i^^y^XT^— ^yp<^/^^=3ri^p<^l/^^;^-ry->T:^— h 
#^#(f §ri:^s-e#§<, mm^i^4yiyT:^-h(Dmt\.xi^. ^y^vn^i^^yi^T 

— 1, 4-^yiyT-^hiyi5^n^=ari^>'. 1, 3-lf;^(^yv'T-^h^^/V) -v^i^n^ 
=ari^:/. 1, 3-lf;7^(2-^yv'T"^b:/nfcVV-2-l'7V)-v'i5^n^dMJ->'#^#{f5r 

t^^-v^^o ^^i^v'-ryv'T^— h<^^JtbTf*. hyi/>-v?-ryv'T^— 4, 4' - 

v^T^— h#^^(f§^^;OS-e#§o'|g;^^hy-ryiXT^— h(D^!ji:b-C(*. 1, 6, 11 
-'»'-7'>>'hy-fyi^T^— 1, S-i^^-fyiXT^— h-4-^y->'T^— hp<^/V:^ 

1, 3, 6-^^1^^^l/>'^y^yixT^— 2, 6-^;^-fyiyT•^^^^1^:/^ 

-2-^y->T^hrc^/K 2, 6-v^^yi^T-^h^^i^^^-l-^^/V-2--fy^> 

T^— h:^^/v#cDjigTOhy-ryv'T^— Mb-^i^. hi;v^i^n-^de^>7k^^^hy^y 

iyT^-b.t-'i/i^n-^:/^>'hy^yv'T^-h#(DJ!g^^hMyv'T^-Hb^^. 

m(Dmmmv')^y^^T^-—Ht^mm^mf^^ti)^'^^^^o m^y^^r^^—vtx^x 
4^y^^i^^7Ky7a.^/v#y-ryv/T^-h^_hiBv?-ry->T^-h. -(S^^^hy-r 
y^:/T^-h;o^^>M^$ti^^y-fyiyT^-h^s^[l^§ti.^„ _hiE^^-ryi/T^-h. h 

v^yiyT^—vt^hm^tfi^-^^)^yiyT^—vt\^xn..4y^^T^i^—vm.-^^My 

hM^^y-ryv^T^— ;^7/v>^^v=-r5:KM3!j<y-ryv'T^— h^^sfe;^^ 
^tb^>-ryv'T^-Hb'^^ (H) ^tmmi.xm^^^^tt^x^^o 

-^yv'T^-Mb^i^(H)tLT{*. J!gJte;^hy-ryv'T^-Hb-a^^dW^b<. 1, 8 
-v^-fy^^T^— h-4-^y>'T^— h^^/v;^i5^^>'. 2, e-v^-fyv-T-^h^^f- 
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[0021] i^-^s (x) mi (y) (D^U'Q^^^^Tm^^mf^-\yvYm^^^^^^^ft}h(o 

(D'^iJ^bTf^. ^^/VT^>-. rc^/VT^>^. 7°ntVVT5^. ::/^/VT^^. -yy'^jVT 

^•^^=9-^yV'rvym(r)T^v^^y-^rvy ; v?^^i/:/hy r^:/. by ^^^^ 

:/ntv>^i/y=i— /V, ;!Ky:7'nfcV^i/y=i— /V, 1, 3-:f^iyi:^:t— 
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/V, tKndr/^, /VA, /VF, t°n;ffn— /V, 

[0023] ::^yi<^-ymmmmitM (C) ;e)^^/^§^T(7)^ffi{C*5V ^-^X (x) ^t/I^^K ( 
(x) <D^S;^Simeq/kgJ^_hT-*>tt?^. mmmMmt} KMVXm^^ ^BSM*^^ 
Omeq/kg'Cfe^o 

W-^m (y) lmeq/kg^^;^_hT'fe*X{^ . fil^UTift V ^Bt^^ 

^^^^•^^/Vmm.itn^n^(DK^MX-^^o ^t-. lOOOmeq/kgJ^T-efctt 

Omeq/kg'Cfe^o 

^^Lv\ m^m^) i^ovM:t>. :7-yal^^^^^^^^3t3teSt^(FT-IR)^fflv^ 

[0024] ^(Dl^-a-SCz) m\^^W£h(D\-i^ ^U^^'^^Xh^o ^(D^^^>''^^n 
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1, 3-:/^^.:^;^w-yv^ ^^t-^^-^/Vi/y^i— /v^o^-fffiT/vri— /v 
, /V, ^yY—;v^(D~^ya^y—;v, •^'t=i—;v, tKndey:^, if 
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[0025] ::^yi^^iymmmmitM (c) ^-^Ay'(:f£^=^T<Dmm(D'^^m U) (^^?*bv 

::^:^^^^mmmmim\ (o ^'^A/-e?&§=iT(D^®<DM^s (x) . (y) ^u? 
mm^tm (c) t^hts:^=iTmm(D^^^m(D^$Ym^i^. 5p:^sj?:-eio~ioonm-e 

Jt-e 1 00/ 1—1 oox loo-efe^o ^o^ffl J^*5v ^rif j^^^ttirsi^bt^^s j^siti- 

6o 0*b<«lOO/2~lOO/8O. J;«9^^L<filOO/5~ 100/60. — 

<(*ioo/io~ioo/5o-efc§o 

=^^^'^mmm^mi(c)^^j^wc^^fc^^mm^x\ '^^m(D]fmRm^m\ 
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^CO^h^'M-MB:^^/^. W^B:-n-zf^/P. :7°ntV>^i/y=i— 

, y^'^/v-fei3y/v>^\ >^'^/v;&/vifh— /v^(DT/v=t— /vm;7K#;as^[I*$;Jx^o 

[0027] '^^mX::r.7j-'^iymmmim\ (C) ^MSi-§^?;fet;i*3V ^T. 5>t5C^^bT^ffi-e 

^:7iS?'i/>', v?tKn^v'^>'-^V, 9, 9-lf;^(4-tKn^v':7ai:=^/v):77V:^-i/:x# 
Kndrv':73i^/V)7{^^, 4, 4- (1- (4- (1- (4-tKn^^>73i^/V) -l-^^/V 
fc::3i/K^^>'TO;l, 1, 2, 2, -^h7=3r^(4-fcKn=3rix:7^^/V):3^^>'#(D7"h9=¥ 

#:7aiy— /v^^i/yi/i^^/Hkbfc^^jK^arv-tfjjg. i/y-fey^^Ji<y^^i^^i/y=3— 

#<Z)^#T/V3-/v^i/yv^v?/HbLfcJ|gJte;^3i-^/vS^:!K=3ev^«J!^ 
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[0028] ^^-K^Srv'WJJgffJl^l::^] (C) <D^ffi^M^S(^#^bT. ^^-el^^S^^^^iir^^^^ 
je::i3V ^T. -(yiyT^—Ht^m (H) ir^tt^^^b^i^ (I) iS^- lor 

^yixT^-Mb^i^ (H) ^(D-ry^>T^-hS^^tt;^c^^[:-^i^ (i) ^t^c^^tt 

) ^i^^i^m.mt\^xm\^^^^thx^^^ 

m(O^V^^W.'MW.^=^fV^ @^^-n-:/^/v, >^ntv:/i/!;=i— /v^y^^7V3i^ 
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^:!K=¥iyTOs!^k^j (c) i!a^7K=ar^>'«jii (E) h^m^^^^-mcDnmm^. m\cu 

1:0. 001~l:1000(Df5H, ^Ef^L<fil:0. 01~1 : lOOOfSffl 

[0029] ^jj^ (c2) -e. 3i;Kdrv'«Jig?j!'fb^J (c) ^-^/u-e/^^^T^MSi-^s^&^bT {i. 

^*°^v/#fj§g?^{b^J (c) ^5>t^$-frf:i^t5:^4'-t:\ i^lt (c2) (?)?f^;^^SJ^^ff V \ 
^^-^iymmm\M (c) <D^ffit;i^j|i(c2) ^^if m^-ii:^;^^. X(*^^°=¥^>TO 

;$:^K<^:^5!K=arv'«rJ!g«I!'fk^J (c) (O^B^M«i-6v'ai7VCD&M(c2) (Dff^fi 
. ¥^Sfl[T*5~1000nm:5W^bV\ 5nmi^;^_h-eit)^^SttdS#^tT.. lOOOnm 

[0030] ^^P>g(D3i#dr^/#JJ| (E) (;i-^*tl^i^^^^tt^)iK^iX#fJ!| (G) \mmU 

^<'y:^—^—ifi9>. 900~12. oo-(i^^z.h-^mmi't^o^MW<y:^—^—ifi\'2.. 

^)(rmmW^'y:^—^—\iM^\^<\t. 8. 95—9. 5-efe«9. J:«90*L<{*9. 00—9 
. 16-efe«9, #t;i^^L<{*. 9. 05~9. 15-efe«9.^{c:0^L<{*9. 10~9. 14-e 
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S P^tt = 



^(1) 



mi'] 



mm 


F i 


mm 


F i 


-CH3 


14 7. 3 


-OH 


2 2 5. 8 4 


-CH2 - 


13 1. 5 


-H (mm 


- 5 0. 4 7 


>CH- 


8 5,99 


-OH {^mm) 


17 0. 9 9 


>C< 


3 8. 5 2 


-NH2 


2 2 6. 5 6 


CH2 = 


12 6. 5 4 


-NH- 


18 0. 03 


-CH = 


12 1, 5 3 


C=N 


2 5 4. 5 6 


>C = 


8 4. 5 1 


-NCO 


3 5 8. 6 6 


-CH= 


117. 12 


-s- 


2 0 9. 4 2 


-c= (^««) 


9 8. 12 


C 1 2 


3 4 2. 6 7 


-0- (rc— Y-ir^^M 


114. 9 8 


C U IM 


2 0 5. 0 6 


-0- 


17 6. 20 


C U 2M 


2 0 8. 2 7 


-coo- 


3 2 6. 5 8 


c 1 . ^mm 


16 1. 0 


>c = o 


2 6 2. 9 6 


B r 


2 5 7. 8 


-CHO 


2 9 2. 6 4 


B r . ^mm 


2 0 5. 6 0 


(CO) 2O 


5 6 7. 2 9 


F 


4 1. 3 3 



[0031] ^(DX9^mmm^^^^i^mm(G)<Dm^mf^t.i. 2-v?tKi 

Kndrv-^>'-^V, 3 - -1,2- v^tKn^r v'^>'-^V, 4 - ^^^^/V - 1 , 2 - 
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-v^tKn=^v^^>^-^V, 4-:7"ntVl— 1, 2-v^tKi:i=3r>^^>'-^V, 2-:7"i:ifcVV- 
1, 3-v^tKn^i^-^>^irV. 4-:7°ntVV-l, 3-v^l:Kti^v^^:/irV. 2-:/i3t° 
4-v'tKti=¥v'^>'if^. 3-^y:7"ntVV-l, 2-v?tKP=¥V^^irV, 4 
-^y:/atVV-l, 2-i;?tKn^iX^:/-^V, 2---ry>^citVV-l, 3-i;^tKndrix 
^^--^V, 4 — {y^ti\iyv-l, S-v^tKn^ari/^^'-^V, 2 — fy>^t2tVV-l, 4- 
v'tKn^i^'^^if^". 3-^— >-Yy:/^/V-l, 2->^tKn=ar^>-<:/if>'. 4-^— 
v/-^y:/^7V-l, 2-v^tKn=¥iy^^if>'. 2-^5^— >^y:/5^7^-l, S-v^tKn^r 

4-v^fcKndrv'^:x-^V, 3-y^'^/V-l, 2-v'tKndrv'^^^-eV. 4->^' 
2-i^tKcJ^^>^^-eV^ 2-y'^/V-l, 3-v'tKndrv/^>^ifV, 4- 

3-v?i:Kci=3eiy^:x-eV, 2-:/^/v-i, 4-v?tKn=¥ix-<>--eV, i, 
2—:;^tKn:ariy-^:7i5ri/>', l, 3—^^fcK^=ari>":^:7i5'l/^^, l, 4-i^tKn=¥iX-^y'i?^ 
1/:/, 1, 6-i^tKi3dr-=y-^:7^W^^, l, 7-:;^tKn=3riX-^y'^l/>'. 1, 8-i^fcKi3dr 

S/-:h:7i5?V>-, 2, 3-v^tKn^>/'^:7^1/>', 2, 4- v'tKndr^>-:h:7i?^^'^, 2, 6- 

(Oi/yi/v'/Hk'^i^Jfc^'dS^ll^^tb^o ff'-e^i. 1, 3-v?tKn^i/-<>'-^V. 2-^^ 
4-v^fcKn=arv'-<:y-eV. 2-^— ^-^-y^^^^/V-l, 4-v'tKndeiy-<^-€ 

[0032] ^fc. (D^^^drv'WJil (E) K-^i^tl^m^mi^^^^i^mm (G) (Dv?::^-- 
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h<0. 0. 00l%J;«9tJ/J^$v^^3l;Kdrv'Wm^^^(^^J!ib^4;e»s^£TbTb^5^^^5fe 
io%~i4%-efe§o 

m^h=^yi<^iymm (E) ^c-^^;^^^i^^^'l43^4^°=¥v^«J3i (G) (Dm^m(Dmmm 

Mo 

[0033] ;$:^Pj03iJK=3rv'«J!gm^i^{*. n^J^drv-WIg (E) ^:x.:^^iymmm-r4^^^>^ 

"t/vmm^tM (D) loom*§l3^c>pfL-clo~5oooomA§PiS'^$tb-cv^;5r^#^t 
:^:^^iymm (E) (Dm^mii0^v<i^:^:^^iymmm'^4^T^^^-^/^mm^m] ( 

D) 100K4$R(C^b-C100~5000-efe«9. J;«9^f *b<{*130~400-efe<9. #(^0 
^b<{*150~300-efe5o 
*fc. ;$:^M<Z):3^;j<=arv'«JJg|i.^i^?*. ^^S^-^^^— ^5^— ^^s. 900—12. OO^C 

:h^Mmmi^^^^^^mm (g) ^3^;!K=3ev/TO (e) (;i^lto. imm%&<±^t^^ 
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J;«90*L<}*lOOOppm|^T-efc«9. J;<90*L<}-i5OOppmiE>lT'efet9. J;t90^b 
<(*300ppmJ^T"e$)'9. J;«90*L<}*2OOppmi^>(.T-e$?'9. j;'90*b<{* lOOppm 
J^T-e$)«9. J:«90^b<}i8Oppnii^T-efe«9. $b(^^^b<{i50ppmi^T-efeSo 

*fc. ->ai/V?l^^M^SO=i>'hn— 7V^^^{;ii-6fcfef;i{*. 0. Olp 

pmi^_h;OW*bV\ J;90^b<{*O. 02ppmJ^_h-e3b«9. J;«9^^b<f*0. 05ppm 
J^_h-efe«9. j:«9^?*L<f^0. Ippmi^_h-efei9. j:S90^b<{*O. 2ppmi^;l_h-efc«9. 
^hK0i^V<i^O. SpprnJ^Ji-efe^o ^c^^(i\ ^:^5^*<^0^bV^$5H{^O. Ipp 
mi^>l_h200ppmJ^T'Cfc<9. j:t9^*bV>^Hf*0. 2ppmJ^_h80ppmJ^T'Cfe«9. J: 
^90*LV^f5Hf*O. 5ppmiJ>l_h50ppmJ^T-efe§o ^^M^-*5V^T^it^»^f*^ 

[0034] ;$:^K<^:^5!K=arv'«rJ!gffl-^;^^-^^5/^S«i!'fk^J (F) -efe5:^^=af v-^flgm^i^ 

?*:^it^*>552000ppmi?;lT-efe5^i!^#mi:i-6o ^i^m»:d5<£v>f5^. MJ^Cft 

V^^IS.'^^^^M^bV^ J;«9^*b<(*1500ppm, j;«9^^L<f* lOOOp 

pmi^AT"efe«9^ J:>90^b<{*5OOppmJ^T-efe«9. J:«9^^b<f*400ppm, 
b<}*300ppm^J>lT'efc«9. j;«90^U<f*2OOppmJ^T"efe«9^ J;«9^:SL<}*100pp 

$f:>f^0*U<(*5Oppmi^;T'CS>^o 

;$:^pjc>3^3Kdrv'«J!g (E) \^^mmmmmm.(7:>Mmmi^^^^i^mm (g) ^0. 
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^\f^t. \f:^y^y—7VA. \f::^y^y—;v¥. \f:^y^j—;VAT>. \£:^y^y 

—/VS. y'Vy}f-f-7V}f:^y^/—/VA. TVyy^^/\^\f:^y^y—/i^F. 

uu}f:^ya^y^/VA, Thyy/^:tn\f:;^ya^/^/PA^(D}f:^y^y—/PM^^^})i^i^ 
Mtl.fc\f:^y^y—/vm^^^i^M^a ; \fy^y—/v, 9 , 9 - if (4 - 1 Kn^arix^'ai 

1, l-MJ^(4-t;Kn^->':7ai^/V)^i?7>^^ 4, 4_ (4_ (4_^pi:idf-^^-7 

/«^i/yv'v?/HbLfc3^;!K=3f.>;|tJit;l, 1, 2, 2, -^h^=ar;=<.(4-tKn=3ev^:7;n:::^ 
/V) ::i^^:ym(Dy'hy^:^y^y—/^^m^^Viyi^MtVtc:^:^^iymm ; /vy 

/vy;!}^'^^':^^. if;^:7aiy— /vAy;!j^'^5/y. :i:J^^t::7jiy— /vy^'^^^ 
:ft^^bif;^7aiy— /vAy4^y5/i^#(Dy^'9iyyS^i/yv/v?/Hbbfcy4^'95/^M 

yai^w:/i/y=i— /v^(Z)#ttT/v=3— /v^i/y^yi^/HkbfcJJIM;^^— 

Viyi^Mtl^f^^—T/^^^y'/\^m^^^iymB;y^/^M. Tuy^/vm(DX^ti:^ 

y^^^m-T5y:7a.y— /v#(DT5Wb'a^*^(^i5^yv^i^/Hbi^^hyi5^yv'v^/wy 
[0035] :^mm(D^yr^^i^mmmf^^^m:^ir^:f7^i:ti.x. 9c\m^^ntc^^^iym 

^vi-/vm^m\^^X:x.:^^^^mm (E) 4^ lC^m$-fr6^&^. ^^TK^arv-WJIg (E) (D 
ttiT'3i/K=3rv'«J!gfflS!>fb^J (c) :S.T^/X{*^^=3r^>;|tJ!gffi:^:7'-fe/vS^>f[i^j (d) 
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t^0*L<}ilOOO~3O;5"mPa-s. — ja0^b<{i3OOO~2O;5"mPa-s-eS>§o 
C) &U?/X{*^^=3r^>tflgffl;&:7^-fe/VM?j!^b^J (D) t^yi^^iymm (E) ti^^ftf 

^5>^-^Wi-6ri!^5-ei:5o -^(^ffi<^^^c)'^^*{*. 0^b<{*3o®*%*« 

[0036] i^mn(D:x.^^i^mmu^m\m\^hM:^^^iymm a) ¥^b-ci5>^^^ 

- If v<> (4 - tKndr->':7ai^7V) :7/V::rw^^(D^(D^(D2tty'aiy— /V^^i/y iXi^ 
/Hkbfc^^^-^WJii ; 1 , 1 , 1 - hy >^ (4 - tKn=3riX:7;n=/V) p^^^-, 4, 4 - ( 1 - ( 
4- (1 - (4-t;Ki3^i/:7ai^/v) - 1 :7ai^/v) rn^y-^V) tf;^:7ai 

/v#(Dhy><i:7rcy— /v^^i/yiyv?/Hbbfc:^:e<^v/«Jig;i, i, 2, 2, -7^h9 

3iK=¥ixWJ!g;v'^/— i^wy— «:73iy— /VAy;^^'^5/i^, 
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[0037] ^/c. y^mm \m\^^fh^=^:^^^^mmmmim (c) m:^/^\-i=r.:^^^^mmm 

f*. mmyi^<!^m. y^/-;vm. tK^i^Km> ^U?i/T:^s;^>'^;5^^>^^§S^;5^^Bf^ 

^M;^<i^«^bTf*. I^T^y^/vm. mi^Y^)y^>yhm.. m:^^°ny^)yYm.. 

UT^^^-^y^Yn-y^^vm.. ^7K-7"h^tKn7^/v^, Uy^-^-^nn-^^/vm.. M 
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mtl^Xit. mx.it. :7^y—/i^y:^^-y^^ ^uy^—/i^y:^9-y^. \fy<>y^7—;VA7^ 

T:yi^T^h\ p<^/Vi/T=v?>'. :n^/Vi^T=i;^^^. :/nt:VVi/T=S^^. Zf^/V^T 

^s^^, >'7«^/V:^>^v'^. MJ^^/v^^T^v?^. :7air^/v^'T^v?>^. v^:73ir^/v^^ 

[0038] si^fb^J (K) (Dtfi-e^^Lv i/T::^v^^^®^u?^#S;^ci^S-efc5o $e>i;i^ 

-hlB#it^7}^.>^:nv^7^/Hb^^^ (L) CO-^^»^bT{*. ^/K=3riX#fJ!i (E) 100®» 
§|3tC>^LT0. 001~10K4$R. $f*b<«0. 01~2®ft$|3, §t>{^0*L<{*O. 05 

[0039] V ^bt^^^^drv'^tlgfflflj!^b^J (c) mj-/yM.:^if-^iymmm-^4y 
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mmKx^x. mmm. mmu. ^mu. mmmm^. mn. mmmm. Rjt^i^ 

Tnyw, Vhyi^iy. ^<94h. rmit'f'^y. ^—^i^zT'yv^. ^^y'7r^Y^ mtm. 

mmzm\^hfi^o ^mmnt\^x\t^ m^jit^ h/v^^^, ^i^x^i^^ :^^/u:x.^/v^h 

[0040] :^mm icm^^hti^^^^-ymmmi^m-i. ^^^^ymmmm^tm (c) rxixx 
i-ia^^^^^mmm-^^^^^^'^/^mm^tm (d) ^3^)ij^=¥v'#j!i (e) tmmm\^^ 
:^^iymm (G) iei^^(;ij^i:cT3^jK=3ri/#rj!g a) Rv^m^m m ^^^m^x^^o 
:^mm(D^^^-ymmK<mmn. uumKx*)m^tir:6^txmm<Di^mi!)mm.^ti 
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hy). M±utvx\t^ mMM±U'^mmM±u. y^/i^j^vtM±umt\.x^mx 
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